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(54) METHOD FOR PRODUCING INK JET RECORDING HEAD, RECORDING HEAD PRODUCED 
BY THE METHOD AND INK JET RECORDING APPARATUS EQUIPPED THEREWITH 

(57)Abstract: ***** 
PROBLEM TO BE SOLVED: To prevent the clogging with 
foreign matter such as contaminant by integrally forming a 
filter part for removing foreign matter in ink with a part of a 
region from a supply port of a grooved member to an ink 
passage by using the constitutional material of the grooved 
member and forming a filter by using a process removing a 
resin by the irradiation with laser beam. 
SOLUTION: An ink jet recording head has a top plate 90 on 
which recessed parts for constituting an ink passage 14 and 
a common liquid chamber part 17 and an orifice plate 10 are 
integrally formed. The top plate 90 is provided with the ink 
passages 14 communicating with orifices 11, the common 
liquid chamber part 17 communicating with the ink passages 
14 and ink supply ports 18 but, in this case, a part 19 
allowing the ink supply ports 18 and the common liquid 
chamber parts 1 7 to communicate with each other is 
irradiated with excimer beam through a mask partially 
provided with apertures and the resin of the part irradiated 
with the excimer beam is decomposed and removed by 
beam energy to form a filter part 20. Foreign matter is trapped by the filter part 20 to be prevented 
from penetration. 
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* NOTICES * 

iTPO and MCI PI are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The substrate which has two or more discharge-pressure generating sections, and the slot 
which should serve as ink passage which is open for free passage to two or more deliveries and this 
delivery, And the fluting member which consists of a crevice which constitutes common ****** which 
is open for free passage to each of said ink passage, and an ink feed hopper which is further open for 
free passage to this common ****** i s provided. In the approach of manufacturing the ink jet recording 
head in which ink passage was formed to each discharge-pressure generating section by joining a fluting 
member to said substrate At least to the part of a before [ from the feed hopper of said fluting member / 
ink passage ] The manufacture approach of the ink jet recording head characterized by forming a filter 
by forming the filter section for removing the foreign matter in ink in one with the component of a 
fluting member, and using the removal process of the resin by laser light exposure for this filter section. 
[Claim 2] The resin for filter section formation which contains the filler of a quartz, the filler of the resin 
which penetrates excimer laser light, or a glass fiber as a configuration of said filter section, The resin 
which does not contain any fillers other than the filter section is fabricated in one-like at the time of 
instantaneous or **. And the process which forms the part from which at least the part of a before [ from 
an ink supply way / ink passage ] turns into the closed section in general in fluid with the resin which 
serves as the filter section at the time of shaping, and the process which irradiates excimer laser light to a 
part of part [ at least ] containing a filler, forms two or more openings (hole) by the filler which carries 
out melting removal of the resin part, and remains, and is made with a filter — since ~ the manufacture 
approach of the ink jet recording head according to claim 1 characterized by changing. 
[Claim 3] The ink jet recording head whose recording head for ink jet record is what is depended on the 
manufacture approach of an ink jet recording head according to claim 1 or 2. 

[Claim 4] The ink jet recording apparatus whose ink jet recording apparatus by the ink jet method is a 
thing possessing an ink jet recording head according to claim 3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet recording device possessing the ink jet 
recording head by the manufacture approach of an ink jet recording head, and this manufacture 
approach, and this recording head. 
[0002] 

[Description of the Prior Art] In recent years, the ink passage slot of the top plate used for an ink jet 
recording head has some which are processed by irradiating excimer laser light as indicated by what is 
formed by molding, patterning, etc., JP, 1-294047, A, 2-121845, 5-138882, etc. 

[0003] Excimer laser light has short wavelength, and since reinforcement is also strong, the photon of 
energy higher than the binding energy of the molecule which constitutes the organic substance can 
irradiate it so much, and it can cut efficiently the molecule itself which constitutes the organic substance 
at a high speed. Therefore, the ink passage slot which has a detailed configuration is processible in high 
smooth nature and precision. 

[0004] However, in the top plate of such an ink jet recording head, since many minute ink passage slots 
are arranged, dust, a bubble, etc. which are intermingled in ink become the cause of trespassing upon an 
ink passage slot and starting the non-regurgitation. 

[0005] Then, although made at the proposal place as artificers show below for the purpose of offer of the 
manufacture approach of the ink jet recording head which can prevent invasion of the dust to a minute 
ink passage slot, a bubble, etc. arranged at the top plate of an ink jet recording head, and this head, this 
is shown in drawing 9 . [ much ] 

[0006] As shown in this drawing, the filter operation arose by the filler 16 contained in a resin top plate, 
the trap of the foreign matters 21, such as minute dust in ink, could be carried out by this, and it became 
possible to reduce the incidence rate of a non-regurgitation nozzle conventionally sharply. 
[0007] 

[Problem(s) to be Solved by the Invention] However, there are the following problems in the ink jet 
recording head using such a top plate. 

[0008] That is, on the other hand, although a filler remains into top-plate resin and it demonstrates a 
filter operation, when a filler is near the **** of an orifice, in case a drop carries out the regurgitation, 
the filler serves as an obstruction, regurgitation power is weakened, and the direction of the regurgitation 
changes, and there is a fault that an impact area to a record medium (paper) will shift. Such a 
phenomenon will cause deterioration of printing grace. 

[0009] Moreover, when a majority of this filler exists all over ink passage, regurgitation power will be 
weakened too and there is a problem of not being desirable on printing grace. 

[0010] The purpose of this invention is to offer the ink jet recording device possessing the recording 
head obtained by the manufacture approach of an ink jet recording head that generating of the non- 
regurgitation nozzle of foreign matters, such as dust, depended for getting it blocked can be suppressed, 
and this manufacture approach, and this recording head, without having a bad influence on the above 
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regurgitation and printing grace. 
[0011] 

[Means for Solving the Problem and its Function] The above-mentioned purpose is attained by this 
invention shown below. Namely, the substrate with which this invention has two or more discharge- 
pressure generating sections and two or more deliveries, The slot which should serve as ink passage 
which is open for free passage to this delivery, and the crevice which constitutes common ****** which 
is open for free passage to each of said ink passage, The fluting member which consists of ink feed 
hoppers which are furthermore open for free passage to this common ****** i s provided. In the 
approach of manufacturing the ink jet recording head in which ink passage was formed to each 
discharge-pressure generating section by joining a fluting member to said substrate At least to the part of 
a before [ from the feed hopper of said fluting member / ink passage ] The filter section for removing the 
foreign matter in ink is formed in one with the component of a fluting member. And the ink jet 
recording head obtained by the manufacture approach of the ink jet recording head characterized by 
forming a filter and this manufacture approach is indicated by using the removal process of the resin by 
laser light exposure for this filter section. 

[0012] Moreover, the resin for the filter section formation whose this invention contains the filler of a 
quartz, the filler of the resin which penetrates excimer laser light, or a glass fiber as a configuration of 
said filter section, The resin which does not contain any fillers other than the filter section is fabricated 
in one-like at the time of instantaneous or **. And the process which forms the part from which at least 
the part of a before [ from an ink supply way / ink passage ] turns into the closed section in general in 
fluid with the resin which serves as the filter section at the time of shaping, And the process which 
irradiates excimer laser light to a part of part [ at least ] containing a filler, forms two or more openings 
(hole) by the filler which carries out melting removal of the resin part, and remains, and is made with a 
filter, since — the ink jet recording head obtained by the manufacture approach of the ink jet recording 
head of said this invention characterized by changing and this manufacture approach is indicated. 
[0013] Furthermore, this invention also indicates the ink jet recording apparatus whose ink jet recording 
apparatus by the ink jet method is a thing possessing the ink jet recording head of said this invention. 
[0014] In order to attain the above-mentioned purpose, 1st invention concerning this application is 
characterized by having the next configuration. That is, it is characterized by forming the filter for 
removing the foreign matter and dust in an ink fluid by one in the top plate of an ink jet recording head, 
and forming the filter section at least in the part between the inside of ink passage from the ink feed 
hopper of a top plate. By this configuration, since the trap of the foreign matter in ink etc. can be carried 
out in this filter section, a head without the non-regurgitation can be manufactured. 
[0015] Moreover, 2nd invention concerning this application is characterized by having the next 
configuration. The resin containing the filler or glass fiber of resin which penetrates the filler or excimer 
laser light of a quartz for filter section formation, and the resin which does not contain any fillers other 
than the filter section are fabricated in one-like at coincidence or the time of **. At this time The part 
from which at least the part of a before [ from an ink supply way / ink passage ] turns into the closed 
section in general in fluid with the resin used as the filter section is formed. Subsequently, it is 
characterized by consisting of the multiple processes which irradiate excimer laser light to the part used 
as a filter, form two or more openings (hole) by the filler which removes a resin part and remains by it, 
and are referred to as making with a filter. 

[0016] The filler part which is not absorbed and processed by excimer laser light by such configuration 
will remain in the resin of a top plate, the role this [ whose ] is the mesh of a filter will be played, and it 
functions as a filter. 
[0017] 

[Embodiment of the Invention] This invention brings about the effectiveness which was excellent 
especially in the ink jet recording head and ink jet recording device which record by making a drop fly 
using heat energy also in the ink jet recording method. 

[0018] About body surface- the configuration and principle of these recording heads and a recording 
device, the thing using the fundamental principle currently indicated by the U.S. Pat. No. 4723129 
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specification and the 4740796 specification, for example is desirable. 

[0019] Although the method using this principle is applicable to both a mold on demand and a 
continuous system, especially in the case of a mold on demand, it is effective. The on-demand mold 
method is as follows. By impressing one or more driving signals corresponding to recording information 
which give the rapid temperature rise exceeding nucleate boiling to the electric thermal-conversion 
object arranged corresponding to the sheet and liquid route where the liquid (ink) is held, an electric 
thermal-conversion object is made to generate heat energy, the heat operating surface of a recording 
head is made to produce film boiling, and the air bubbles corresponding to a driving signal are formed in 
a liquid (ink) by 1 to 1 . Ink is made to breathe out and one or more drops are made to form and fly from 
an ink delivery by growth and contraction of these air bubbles. 

[0020] If the driving signal at this time is made into the shape of a pulse form, growth and contraction of 
air bubbles can attain an instant and the regurgitation of ink which was performed appropriately and was 
excellent in responsibility to impression of a signal. As this driving signal, what is indicated by the U.S. 
Pat. No. 4463359 specification and the 4345262 specification is suitable. Moreover, if the setups of 
invention about the rate of a temperature rise of the heat operating surface of a publication are adopted 
as a U.S. Pat. No. 4313124 specification, further excellent record can be performed. 
[0021] It is very good in the configuration arranged to the field to which the heat operation section 
indicated by the U.S. Pat. No. 4558333 specification and 4459600 specification other than a 
configuration (a straight-line-like liquid flow channel configuration or right-angle liquid flow channel 
configuration) of having combined the delivery, the liquid route, and an electric thermal-conversion 
object which is indicated by each above-mentioned specification as a configuration of the ink jet 
recording head of this invention is crooked. 

[0022] Furthermore, the recording head of the full line type which has the die length corresponding to 
the maximum recording width which can record a recording device may be used. You may be any of the 
configuration which combined two or more recording heads which are indicated by the above- 
mentioned specification as this full line type of a recording head, and the configuration of one apparatus. 

[0023] As a type of other recording heads, the recording head exchangeable chip type to which electrical 
installation with the body of a recording device and supply of the ink from the body of a recording 
device are attained, or the recording head of the cartridge type with which the ink tank was formed in the 
recording head itself in one may be used. 

[0024] It is desirable to add the recovery means against a recording head, a preliminary auxiliary means, 
etc. as a configuration unit of the ink jet recording device of this invention in order to stabilize the 
effectiveness of this invention further. If these means are mentioned concretely, there are the capping 
means against a recording head, a cleaning means, pressurization / suction means, a preheating means, a 
reserve regurgitation means, etc. 

[0025] Furthermore, you may have the double color color of a color which is different in addition to the 
recording mode of only mainstream colors, such as black, and the full color mode by color mixture as a 
recording mode of the recording device of this invention. 

[0026] In this invention, a film-boiling method is the most effective to each above-mentioned ink. The 
ink jet recording device of this invention may take the gestalt of the reproducing unit combined with 
others, a reader, etc. although prepared in one or another object as an image printing terminal of 
information management systems, such as a word processor and a computer, and the facsimile apparatus 
which has a transceiver function. 
[0027] 

[Example] Hereafter, although an example explains the embodiment of this invention to a detail with 
reference to a drawing, this invention is not limited at all by these. 

[0028] [Example 1] drawing 1 is the disposable thing which showed the ink jet recording head 
concerning one example of this invention, and made the ink tank one. 

[0029] a crevice (a slot is called hereafter) for the ink jet recording head shown in this drawing to 
constitute ink passage and a common liquid room — with the top plate which formed the orifice plate 10 
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in one further The substrate by which aluminum wiring for supplying an electrical signal to the electric 
thermal-conversion object (a regurgitation heater being called hereafter) for generating regurgitation 
energy and this was formed on Si substrate with the membrane formation technique (A heater board is 
called hereafter) It has the recording head body (un-illustrating) constituted by joining. 
[0030] Moreover, 600 in drawing is a subink tank which adjoins a recording head body and is arranged, 
and this subink tank 600 and the above-mentioned body are supported with lids 300 and 800. 
Furthermore, 1000 is a cartridge body and 1 100 is the covering device material of a cartridge body. An 
ink tank is built in the interior of a cartridge body, and ink is suitably supplied to the subink tank 600. 
[003 1 ] Drawing 2 shows signs that irradiate excimer laser light from an ink passage side, and orifice 
processing is performed to the orifice plate formed in a top plate and one, and also performs recessing 
by the same approach. The same sign is shown in the element shown in drawing_6 , and the same 
element. In this drawing, a synthetic quartz lens for the laser oscillation equipment with which 1 
oscillates KrF excimer laser light, the wavelength of 248mm by which 2 is oscillated from laser 
oscillation equipment 1, the pulse laser beam of about 15ns of pulse width, and 3 to carry out light 
absorption of the laser beam 2, and 4 are the projection masks which vapor-deposited the aluminum 
which can be covered to the laser beam 2, and two or more arrangement of the hole with a diameter of 
133 micrometers is carried out in 212-micrometer pitch, and they constitute the orifice pattern. 
[0032] Drawing 3 (A) and (B) are the top view and its partial enlarged drawing of the substrate (heater 
board) 8 concerning this example. In this drawing (A), the heater board base which 101 requires for this 
example, and 103 are the regurgitation heater sections. 104 is a terminal and is connected with the 
exterior by wirebonding. 1 02 is a temperature sensor and is formed in the regurgitation heater section 
1 03 according to the same membrane formation process as regurgitation heater section 1 03 grade. This 
drawing (B) is an enlarged drawing of partial " (B) containing the sensor 102 in this drawing (A)", and 
1 5 and 1 06 are a regurgitation heater and wiring, respectively. Moreover, 1 08 is an incubation heater for 
heating a head. 

[0033] Like other parts, since the sensor 102 is formed according to the same membrane formation 
process as a semi-conductor, it is very highly precise, and it can be formed with ingredients from which 
conductivity changes according to temperature, such as aluminum which is the component of other 
parts, titanium, a tantalum, 5 tantalum oxide, and niobium. For example, the ingredient and tantalum 
which can be arranged among both among these in order that titanium may raise the connectability of 
the exoergic resistive layer and electrode which constitute an electric thermal-conversion component are 
the ingredient which can be arranged in the upper part, in order to raise the cavitation-proof nature of the 
protective layer on an exoergic resistive layer. Moreover, in order to make line breadth thick in order to 
make dispersion in a process small, and to lessen effect of wiring resistance etc., high resistance-ization 
is attained as a meandering configuration. 

[0034] Moreover, similarly, the incubation heater 108 may be formed using other ingredients which 
constitute a heater board, for example, aluminum, a tantalum, titanium, etc., although it can form using 
the same ingredient (for example, HfB2) as the exoergic resistive layer of the regurgitation heater 15. 
Drawing 4 (a) and (b) are the sectional views showing the example of a configuration of the top plate 
(fluting member) concerning this example. 

[0035] the ink passage 14 which is open for free passage to the orifice (delivery) 1 1 by which opening of 
the top plate 90 was carried out to the orifice plate 10 into it in this drawing (a), and it, and common 
****** 17 which is open for free passage to this ink passage 14 — the ink feed hopper 18 is formed 
further. Here, the ink feed hopper 18 and the common liquid room 17 are not open for free passage with 
the part of a sign 19. 

[0036] Moreover, coincidence shaping of this top plate 90 is carried out within metal mold at one using 
resin, such as Pori Sail John excellent in ink-proof nature, a polyether ape phon, and polyphenylene 
oxide. 

[0037] Next, the formation approach of the filter section is explained. In drawing 4 (b), decomposition 
removal of said resin of the part which irradiates the part of said sign 19 through the mask with which 
excimer light was partially prepared in opening and by which excimer light was irradiated is carried out 
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by light energy, and the filter section 20 shown in this drawing (b) as a result is formed. 
[0038] By this filter section 20, even if a foreign matter 21 invades, the trap of this foreign matter 21 is 
carried out by the filter section, and a foreign matter can invade neither into passage 14 nor an orifice 
1 1 . Therefore, when it prints using this head, though natural, the degradation by foreign matter ******» s 
and others non-regurgitation is not generated. 

[0039] Here, the excimer laser light used for this example is explained. This excimer laser is the laser 
which can oscillate ultraviolet radiation, and since it is possible that the monochromaticity which is high 
intensity is good, that there is directivity, that a short pulse oscillation can be performed, and to 
condense with a lens, it has many advantages, like an energy density can be enlarged very much. 
[0040] An excimer laser oscillator is equipment which can oscillate the ultraviolet radiation of a short 
pulse (1 5 - 35ns) by carrying out discharge excitation of the mixture of gas of rare gas and a halogen, 
and each laser of a Kr-F mold, a Xe-Cl mold, and an Ar-F mold is used well. Such oscillation energy is 
several 100 mJ(s) / pulse, and pulse repetition frequency is 30-1000Hz. 

[0041] If short pulse ultraviolet radiation of high brightness like this excimer laser light is irradiated on a 
polymer resin front face, an exposure part will be momentarily accompanied by plasma luminescence 
and impulsive sound, and will distribute and disperse. An Ablative Photodecomposition (APD) process 
arises and it becomes processible [ polymer resin ] according to this process. 
[0042] When the process tolerance by the excimer laser is compared with it by other laser, on a 
polyimide (PI) film Thus, the laser as an excimer laser, Other YAG lasers and COs2 Although a 
beautiful hole will open with KrF laser since the wavelength which absorbs the light of PI is UV field if 
laser is irradiated C02 whose edge sides are a dry area and infrared radiation although a hole opens in 
the YAG laser which is not in UV field By laser, a crater will be produced around a hole. 
[0043] Moreover, since metals, such as stainless steel (SUS), the opaque ceramics, Si, etc. are not 
influenced by the exposure of excimer laser light in an atmospheric ambient atmosphere, they can be 
used as mask material in processing by the excimer laser. 

[0044] Drawing . 5 is the perspective view of the recording head body constituted by joining the heater 
board 8 and top plate 90 which were mentioned above. As shown in this drawing, the heater board 8 
which has regurgitation heater 15 grade is dashed against an orifice plate 10, it joins, and a recording 
head body is acquired. 

[0045] In the above configurations, since the alignment of a top plate and an orifice plate and adhesion 
become unnecessary like before, an alignment error, the location gap at the time of adhesion, etc. are 
completely lost, and can ** to cheap-ization by reduction of a defective, and compaction of a process at 
the mass-production nature list of a recording head. Moreover, since the adhesion process of the top 
plate and orifice plate like before does not exist, there is no fear of lock out of the orifice by adhesives 
flowing in or ink passage. 

[0046] Furthermore, since positioning of the direction of passage can be performed by dashing the 
heater board 8 against the discharge-side end face of an orifice plate 10, and the end face by the side of 
reverse at the time of junction to the top plate 90 which made one the heater board 8 and the orifice plate 
1 0, it becomes easy like an overall positioning process or an assembler. In addition, fear of exfoliation of 
an orifice plate like before is not produced at all, either. 

[0047] The recording head body explained above can be acquired with a cartridge gestalt as shown in 
drawing 1 , and can constitute further an ink jet printer like drawing 6 , i.e., the ink jet printer using a 
disposable cartridge, using this. 

[0048] In addition, in drawing 6 , 80 is the cartridge shown in drawingJL , this cartridge 80 is being fixed 
by the presser-foot member 81 on carriage 51, and these can reciprocate to a longitudinal direction along 
with a shaft 71 . Moreover, the dowel formed for example, in the hole established in the lid 300 (refer to 
drawing 1 ) and a carriage 51 side can perform positioning to carriage 51. Furthermore, electrical 
installation should just combine the connector on carriage 51 with the connection pad prepared in the 
wiring substrate. 

[0049] The ink breathed out by the recording head sets a recording head and very small spacing, reaches 
the record medium 68 which had the recording surface regulated by the platen 69, and forms an image 
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on a record medium 68. The regurgitation signal according to image data is supplied to a recording head 
from a proper data source of supply through the terminal combined with a cable 66 and this. A cartridge 
80 can prepare 1 thru/or plurality (drawing two pieces) according to the ink color to be used. 
[0050] Moreover, in drawing 6 , a carriage motor for 67 to make carriage 51 scanning along with a shaft 
71 and 72 are wires which transmit the driving force of a motor 67 to carriage 51 . Moreover, 70 is a feed 
motor for combining with a platen roller 69 and making a record medium 68 convey. 
[0051] [Example 2] drawing J is a sectional view in one example of other top plates concerning this 
invention. In this drawing, the top plate 90 consists of the part (top-plate configuration section without a 
filler) which consists of a sign 91, and the part (top-plate configuration section with a filler) which 
consists of a sign 92, and using the polyether ape phon resin filled up with the quartz filler (needlelike) 
16, 92 fabricates this part of 92 in the shape of a block first, installs this into the metal mold which 
fabricates 91, and forms a top plate by the so-called insert molding method. The aforementioned filler is 
not contained although 91 used the same polyether ape phon. 

[0052] An orifice 1 1 is in the part of an orifice plate 10 as well as an example 1, and the ink passage 14 
which is open for free passage to it is constituted by this top plate. And this passage 14 has countered 
with the common liquid room 17 on both sides of some top plates 91 containing a filler 16. 
[0053] the filter section 20 formed in it in the shape of [ which is illustrated ] a filter since the filler 16 
which decomposition removal of the resin of the part of the range of 93 is carried out, and penetrates 
excimer light remained to the part of the range 93 when excimer laser light was irradiated from the 
opposite side 17, i.e., common liquid room, side in the orifice 1 1 so that it might illustrate to the shaping 
top plate which has such a configuration --****-- last ** Although fabricated in this example by the 
insert molding method, it can carry out convenient also by the approach called the so-called 2 color 
fabricating method. 

[0054] Since a trap will be carried out to the filter section 20 and it will not trespass upon the interior of 
passage 14 even if dust and a foreign matter 21 invade if such the filter section 20 is formed, good 
printing is held. 

[0055] [Example 3] drawing 8 is the sectional view showing the 3rd example of this invention. As 
shown in this drawing, the top plate was formed by the insert molding method like the example 2, the 
filter section was formed by the excimer laser light irradiating method like the example 2, the trap of 
dust and the foreign matter 21 was carried out to the filter section 20, invasion of until was prevented 
inside passage 14, and good printing was held. 

[0056] As mentioned above, when irradiating excimer light at filler content resin, removing the resin 
section using two kinds of resin of the thing containing a filler, and the thing which is not contained and 
forming a filter Whether it is the same or the principal components of two kinds of the resin differ, they 
are convenient, but when principal components differ, it is necessary to take into consideration enough 
the difference of conditions, such as heat-resistant temperature of two kinds of resin, and molding 
temperature, and the affinity of two kinds of resin, for example, adhesion, and a coefficient of thermal 
expansion etc. 

[0057] Moreover, although the filter section may be formed in any part of a top plate, it is more more 

effective to dust **** to prepare in the side near the passage if possible. 

[0058] 

[Effect of the Invention] generating of the inconvenient problem of [ since it can reach neither to the 
passage as for which a trap be completely carried out by the filter section 20 prepared in inside and 
which affect the regurgitation by it , nor a still more nearly important orifice even if dust and a foreign 
matter flow in the direction of an orifice with ink according to the filter structure formed as mentioned 
above of this invention ] the non-regurgitation of dust and a foreign matter depended for getting it 
blocked --****» it become possible to stop low . 

[0059] Moreover, like the conventional example, since there is no filler near the orifice, the defect of not 
losing regurgitation power, or a discharge direction shifting and not arriving at the impact location of 
normal is not generated, either. 

[0060] Therefore, it becomes possible to offer the ink jet recording head which good printing grace 
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maintains, and the effectiveness that the percent defective in a production process can also be reduced is 
also combined and done so. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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